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tical Parts of Mathematical Sciences, 


& S Pariic ularly that which relates to Build- 


ing and Ground. wort, put me on Thoiights 
to lay down ſuch demonſtrable Rules of 


 Arithmetick, as are ſuitable to the ſeveral Caleula- _ 


tions, Meaſurements and Valuations, that a Perſon, 
who has learned the. four firſt Vulgar Rules only, 


and has a middling Capacity, may in a ſhort Time 


comprehend all that is ſet forth in this Treatiſe, 


without the Help of any other Teacher; which, I 
preſume, is ſufficient to carry a N 8 the * 


greateſt Undertaking of this Kind. 


1. 1 begin with the Decimils o of 10's, and ſhew 
the Working of that Rule in its four firſt different Parts, 
and - them to thoſe of 4 ulgar Aruhmetick. 


2, Three di rent Tables of Pounds, Shillings 
and Pence; ſbewing their ſeveral Decimals, es as | 


Exa a how each Decimal is a 


> 


I, HE e 8 1 have 8 the Pric- | 
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with their ſeveral Uſes in meaſuring $ 
Solids, demo "ſtrated by Inſpection. 1 
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47 ables of 7 uns, ant Las a 75 SOR as © 
10 of Yards and Long Hundreds," with or ho. 1 


veral Decimals, and how 4 are found. 


5. The Uſes of all the foregoing 7 ables. 


6. Tables for reducing Brick and Stone Walls "7 


Nandard Thickneſſes, according to the ſeveral Cup: 5 
| toms, with their Proper Decimals and Uſe q 3 


Duodecimals; — their Declinatien, A. : 


dition, Subſtraction and Multiplication, done by two 


Methods, viz. by plain zn and We 1 


8. The Mea ſurement of Angles, Gretes 1 40. 15 


Segments, with Ellipſes; pa, the Differences be- 


tween the mathematical Curve and the Ps 5 | 


. 2 win by Inſpettion. 
. To find the ſuperficial Face of a Globe and its 


"5.4 Bank with that 4 a Nich, &c. — | 


by Inſpection. 


10. Rules for finding the ft perficial Faces of ir- 
regular and curved Figures, with Convex or Concave 
Dome, &c. of wy Form, TONE by proper 
Examples. 
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24: 7 megfure an a Piece of n 

be Chain only, and caft it into Acres, Roods pr 
Parcbes ; "alſo to 13 — Links into Feet by a given 
i eh with other Rules relating thereto. 5 


1 2. To 0: ave flow . ok. oa by Inſpeftion, i : 
ſolid Content of the Pyramid, with its e * 
1 and . 


. To meaſure and dehuonyve, by Inſpetion, the 
fol Content of the M cage and Reel in all their 


; TT: 


i.7 0 7 and 3 2 lnſpettion, the 
fad 2 ontent of the Globe and its Fruſtums. 


15. To demonftrate, by proper Examples, the Dif- 4 
ference between the ſolid Content of a Cube, linder 
and Globe of the ſame Diameter and Height, with 
given Decimals for the ſame. 


16. To meaſure and demonſtrate large wk! 
ſolid Bodies of Earth, &c. All which, I hope, will be 


found ſufficient to perform the feveral Offices propoſed 
in the former Part ef this N N pr 2 7 
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AGE 47, Line 5, 6 We” 7, read N Pies in a . 
or Pence, or Parts in a Shilling, and diminiſhes * 


that Number. . 
2380, : 6, below the Sum 5 Quotient, 7. Dividend, RE: 


P. 83, J. 11, for the Fourth, r. the 4. L. 19, for , 


1. 188. 


P. 88, for the Demonſtration of the Orals. (N? de 
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NvMERATION of DeciMaLs. 


E Numbers of this Rule decreaſe to the 
Right, as Whole Numbers increaſe to 
the Left. * Ne. 1. 
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< Wnor z NumBens >< DEcimals. > 
Obſerve to diſtinguiſh the Decimals from 


Whole Numbers by a Dot, as in this Example. 
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Suppoſe the Db or Unit to bes an 
Inch, take two Whole Numbers and one Deci- 
mal thus, 2 1. 2 is 21 Inches and r of an Inch. 
Again, take two Whole Numbers and the ſecond 
Place of Decimals 21. 03, which is 21 Inches 
and r of an Inch, and fo on; always obſerv- 
ing to keep the Decimals i in their proper Stations 
by adding Cyphers as their Place requires : For 
Example, .0005 is of an Inch. Again, 
.000060818 , ,,, £22 of an Inch; which is ſnew- 
ech more plain in the following Examples: 


ADDITION of DRECIMALs. 


Su ppoſe the Denominator to be 4 Foot, ob- - 
ſerve to place the ſeveral Decimals in ** 
proper Stations. Thus, „ e 


oy ; 
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Their Sum is 2 Feet * 28272251 of a Font. 4 
N. B. 
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N B Theſe are ed in th FAS Woh 9 
as Whole Numbers, only with this Difference. 
that all the Tens Which are carried to the Left - 2 
| of the Dots, are Whole Numbers. ES: (44: 


Apprrion of. Mae. Nompzzs. 7 1 
-" nappa the Denominator to be a Gallon, „ 
„„ 75 hs 


204. 5085 * 
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Their Sum is 204 Gallons and] TY of a 
Gallon, | 


. 
an . 1 — 


| SUBSTRACTION of DrciaAls. 46 5 


It is required to ſubſtract .0025 from 5, A 
Yard ſuperficial being the Denominator. The 
latter Decimal being of the greateſt Value, muſt 
be placed uppermoſt, altho? it does not contain 
ſo many Places of Figures as the former; in this 
Caſe, i it is not amiſs to add Cyphers to the Right 
in the uppermoſt Line; but it muſt be obſerved, 
that Cyphers,-to the Right of a Decimal, do not 
increaſe its Valuez no more than Cyphers to the 
Tn of Whole Numbers increaſe their Sum. 


B 2 ae. 0 


275 Remains 


| N. B. This 3 is worked in the ante wee 5 
as Whole Numbers, come adding 9 to ö 
the upper Line. 8 * 


SUBSTRACTION of Mixr Nownens. | 


It is required to ſubſtract 864 from 635, 
Foot being the Denominator. Place the W He 
Numbers in the uppermoſt Line, and add . 

Phers in the Place of Decimals. [= FR 
| 635. 000 *' | 1 
(Ns. a TM 64 
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ns... 136 Remains 
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I is required to ſubſtract 42.926 l 68. 2475 
a Shilling being the Denominator. 4 | 


68. 247 
As. 6.) Ie 2 . 


FER 321 Remains 


 MurTieLiiCcATION of DeciMaLs. 

| Proceed as in Whole Numbers, but obſerve. 
this General Rule, to ſeparate ſo many Figures 
(to the Right of the Product by a Dot) as there 
are c Decimals 1 in the Multiplicand and Multiph- 
cator; 


extor; z "ut thoſe: ta the Left a are © Whole W 2 of 
bers. This Rule muſt be obſerved in all Mut 3 
 tiplication of Decimals, except one Caſe, which 
I ſhall ſhew hereafter, To multiply 2. 5 ops ©; 5. 
: a Foot being 13 Denominato r. 

5 Multiplicand — 
: - 5 Multiplicator, | TS | 
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T 0 multiply 27. 75 by 16, an Soi bing the 
Denominator. 
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9 1.41 
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et 1. 
To multiply 724. 75 by 27. 255 a Perch bes 
ing the Denominator. of 
(Ne. 9.) 724-75 Multiplieand 32. 
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DObſerve, in the Multiplication of this Sum, 
it produces but four Places of Decimals, which 
is one leſs than is contained in the Multiplicand 
and Multiplicator, becauſe there is nothing car- 
ried from the Place of Tenths. In this and the 
like Caſes, there muſt be another Cypher added 
to the Left of the Product, as in this Example; 
otherwiſe it will be ten Times more than its 
real Value. This never happens in mixt Num- 
bers, becauſe they naturally produce as many 
Figures, as there are Decimals in the Multipli- 
cand and Multiplicator; as may be ſeen by the 
following Example. 2 
To multiply 1.00095 Ws 6, a Gallon being my 
the Denominator. 1 
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Drvisiox of Dreimal 


The only Difference between this Rule and 
that of Whole Numbes, is only to diſtinguiſh 


the one from the other in the Quotient. 


To divide a leſſer Number by a greater, ; 


| which muſt conſequently produce no other than 


Decimals in the Quotient. Let it be twenty 


; | Shillings between eighty Men, as 20 cannot be 
divided by 80, add Cyphers to the Dividend, 


more or leſs, as Occaſion requires. 


Dividend 
Diviſor 80)20. Wy 2 5 Quotient 
. 


- = 
(N. 13.) 


Each Man- 8 Share is 171 5 of a Shilling. 


To divide 99 Feet by 16.5, add Cyphers to 
the Dividend, as in the foregoing Example; and 


oblerve this General Rule, to work ſo many De- 
cimal Places of the Dividend, as: there are Deci- 


mals in the Diviſor, and their Quotient i is Whole 
Numbers; then make a Dot, and work the Re- 
mainder Gf any) which are Decimals. See the. 


following Examples, | 
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NM. B. This Sum admits vf no Remainder, there: 
tore the Quotient is a Whole Number. 
To divide 478 Feet, a Whole Number, by 
16.5 a Mix'd Number. Add FAR to the 
Dividend, as before hinted. ; 


| Dividend 
Diviſor 16. 5) 478. ooo 28. 650 Quotient 
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; 1600 bring down the foamed | 

1485 Cypher, and make A 
Dot in the Quatient, 

1150 

990 


ow. 


1600 5 4 
1485 


115 
N. B. This Sum may be work'd to . 
by adding a Cypher to every Period, but two 
or three Places of Decimals are ſufficient for any 
practical Buſineſs, the Remainder being of no 
material Value. Again, it may not be amiſs for 


Learners, to work the foregoing Sum, &c. thus, 
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Add no more: Cyp hers: to the Dividend. than = 
there are Decimals 1 in the Diviſor, the Quotient is 
Whole Numbers, make a Dot to Adee 
them, then add a Cypher to the Remainder * 
any) and ſo on, to every new Period. 


Dividend 5 
Diviſor 2. mm 9928022 906 Quotient 
2 8 2 | 2 cut IE | | | 


To divide a Mix'd Nownes, by a Max'd 
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2475 Quotient | 


1780 Add a N 6 *Y 
1630 tee Quotient, and 
one to the Period. 
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To divide 94.6527 ſuperficial Feet i into. 8 
Perches of Land or London Rods of Brick-work. 


The Perch or Rod contains N 5 an ö 
Feet. | 


_ 


. 8 50 1 272. 25)946527-00(3476. op. 3 li 


ow i 
. = — — — 


el 
> p—_—_— —— " 
—— — — Y— — — 


N Reed 


"7 » 0 84 
a 8 4 . 
* \ $5 


10 Arrrnlur rie, Ge la | 
Diviſor Dividend 


» 33, IE Bo 
o * 


| Quotient on 


. | 108900 ow . (Ant 
„ ee ese 
181950 be” | 
E | 


1 91 : 
: | & a : 7 * 
r | Ke \ LA 4 „ 4.4 v * 
1 we $ 4 j 5 
5 A. 8 6 4 
5 ; . * 
n 


* 


we. 


| 186000 - Make a Dot in the 
163350 Quotient, and add 
| — ypher. 
226500 Add a Cypher 
217800 
; "$7000 Add a Cypher 
81075 
| . 3325 Remains. 
To divide Wnorr NUMBERS by 
N . DECIMALS. 
a EP | Dividend | 
Diviſor N 50347 0001 388 Quotient || 
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FA divide 645239 by. 750% See the follow- 


ing Example. Ri 
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2500 Make a Dot in the Quo- 
2250 tient, and add a Cypher. 


| 2500 Add a Cypher 
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230 Remains. 


N. B. Learners may not immediately perceive, 


| why there ſhould be two Cyphers more 1n the 
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Proof 5 ae is in 8 34 Dividend Außpe, 


becauſe there is two added (in carrying on the 
Work) to give the Decimals of the Remainders: 


All Kinds of Diviſion may be prov'd, by multi- 
plying the Dividend by the Diviſor, andudding 


the Remainder. : 
To find the Decimal Number of any Part or 


Parts of a Denominator, obſerve this General 


Rule: Firſt, conſider how many ſuch Parts are 
contained therein; then work by the Rule of 
Three; ſay, as ſo many Parts in the Denomina- 
tor is to 100, ſo are the Parts given, to the De- 
cimal Number requir'd. | Let the Denominator 


be a Foot, and the Decimal Number of 9 In- 


ches be requir'd ; ſay, as 


In. Parts Inches. 
' 12= 100 = 9 


— 


„ 
: 8 75 Decimal requir'd 


(0) 90 8 Proof ö 
N. B. This anſwers the ſame, to the Pence 
in a Shilling; and obſerve, that in the ſame 


Manner as this Example is prov'd, is the Gene- 


ral Rule for finding the Value of any Decimal, 
as I ſhall ſhew hereafter : But there- is one Cau- 
tion may be proper to be'given, which is the find- 


ing the Decimal of Number 1 : Obſerve this 


General Rule, Add a Cypher to the Left of the 


D 


| AmrTHMETIC 24 78. pred 1 
N otherwiſe it will appear 2 ** 10 -. on 
| Times more than its real Value. Suppoſe 12 be 3 
| the Ro _ the r F; 


NV. B. This . proves (No. 21.) be | 
10 Times more than its real Value, becauſe it's 
impoſſible that one of 12, ſhould be equal to 
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The Value requir'd i is 45. 13, and 72 * of 
a Farthing. 

Here may be ſeen the ſmall Defect in De- 
cimal Arithmetick, becauſe a Gallon coſt 8 5. 4 d. 
The Decimal . 5 being half the Quantity muſt 
coſt 45. 2 d. So there is +42 of a Farthing 
wanting; becauſe the Decimal of 4d. when 
the Denominator 1 is 12, cannot be work'd to a 
Period. So it is in many other Decimal Num- 
bers: : However, the Difference is fo ſmall from 
Truth, that they are uſed by the greateſt Ma- 
thematicians in molt of their Calculations. | 
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Let the Decimal . 525 of a Statute Porch of 
Land, or London Rod of Brick-Wall be given; 
to know how many ſuperficial Feet 1t contains. 
ay Perch or Rod is 272.25 Feet, which multi- 

ly by the given Decimal, the Content is the 
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The Decimal contains 142 Feet 11 1 Inches, and 
17500 of an Inch remains 


Suppoſe a Landa Rod of Brick-Wall coſt 
6]. 125. What does .525 of a Rod coft? Look 
in (Ne. 27.) for the Decimal of 12, and the 
Money will ſtand thus, 6.6; which multiply by 
the given Decimal . 52 Ws: their Fans is the Va- 
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* he following Table ſhews t thy e of C 
the ſcveral Numbers in Ns * of Five- 
ſcore and Twelve. 
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of reducing Brick and ane Stone-Walls : 
into three ſeveral cuſtomary Thickneſſe. 
In and about London, Brick-Walls are ge- 
+ nerally reduced to 14 Inches, but in moſt other 
Parts to 9 Inches. I have known ſome Perſons 
to reduce them to 18 Inches, but never knew 
the latter brought as a cuſtomary Precedent. 
The ſeveral Thickneſſes for rough Stone-Walls 
ate 18 Inches, 20 Inches, and 24 Inches; yet I 
e known ſeveral Diſputes concerning theſe 
three laſt Articles, which makes it neceſſary to 
nominate the Thickneſs of the intended Re- 
ducement before the Work begins. 

The Following Table ſhews the Decimals of 

che ſeveral Inches contained in a 9 Inch Brick- 


| Wall. 


. nches 88 


et 7642 ** of Brick Wall 24 ; EA thick 
be given, it's required to know how many Feet 
of 9 Inches thick, that Sum produces. Take 
the « 9's out of the Thickneſs for whole Numbers, 
and 6 remains; hen look in (Ne. 58.) for 
the 


the Decimal of 6; lat he. Sum wilt: I 43 
2.66. Which multipl mf by the given Feet, their 
Product 1 is the. Sum of Feet required. 3 
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The Sum required is 20327 Feet, 8 i 
Inches and .64 remains; this laſt is of too ſmall | 
a Value to be accounted for. | 

N. B. Obſerve this general le in all Re- 
ducements: When the ſeveral Dimenſions are 
thrown into Feet, draw out all that are of one 


their Sums into one propoſed Thicknels, before 
they are divided into Perches. 


Suppoſe a Dimenſion is 520 Feet and 8 In- 
ches thick (as it ſometimes happens in Breaks of 
E Chimnies, Sc.) it's required to know how many 

Feet of 9 Inches thick are contained therein. 
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ches, which multiply by 516 Feet, their Sum I 

the F ect required. | 

5 20 Feet 
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(No. 60.) 41 60 
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Long Inches ditto 7. 20 


The Sum required is 457 Feet, 7 long Inches 


and . 20 remains. 


N. B. When the Thickneſs happens to be ſo 


many 9's and no Remainder, take no Notice of 


the Table of Decimals, but multiply the Sum 
of Feet by their Number; or if the given Sum 
be one Brick and a half thick, add its Half to 


the Whole, the Sum is the Number of Feet, 
at 9 Inches thick. 


The following Table ſhews the Diciinials of 


the ſeveral Inches contained in a 14.5 . or 


one Brick and a half Wall. 
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Lat 11749, Feet of Brick: Wall 32 Inches | 4 


thick be given; to know how many Feet- of 


14.5, of Brick and a half Wall is contained 
therein; Take 3 Times 14.5 from 52, which is 
43.5 Inches for whole Numbers, and 8.5 Inches 
remains; then look in (N®. 61. ) for the Deci- 
mal of 8 Inches, and that of + an Inch, and 
add the two together, the Sum of the Thick- 
neſs will ſtand thus, 3.585 : Which multiply by 
the given Number 11749, their FONG is s the | 
Sum of Feet required. 
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11 749 Feet 
35 585 Thickneſs 


(N'. 52.) 91 92 
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Feet requir'd 41272. 16 : 
FE | 12 Long Inches in a Foot 
330 
1 168 = 
Long Inch ditto 'P 1.980 


The requir'd Sum is 41272 and 1 Le 
and . of an Inch remains. 
N. B. Obferve in this as was mentioned i in 
N. B. (N“. 6o.) where the Thickneſs of the 
Wall contains ſo many Bricks breadth, and no 
odd Inches remains: The foregoing T able is of 
no Uſe; but work thus, Let 746 Feet of Wall 
2D Bricks thick be given; to know how many 
Feet of 1 Brick and + Wall that Sum will 
ducez take 1 Brick and 2 L out of the Thickneſs, 
and 7 a Brick remains equal to + of the Whole; 
therefore add of the given Sum to itſelf, and 
it produces the Number of Feet requir' d. 


746 The given n 

5 248.66 One 3d. of ditto 
(Ne. 63.) — 
| 994.66 The Sum — 


N. B. If the Thickneſs be 2 Bricks and 4 
thick, add 3 of the given Sum to itſelf. If 3 
Bricks, double the given Sum, and ſo on. 1 
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nick bo to know how many Feet : = 
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Let 346324 Feet of Stone-Wall 49 Inches ; | 
thick be given; to know how many Feet of 1 
20 Inch Wall that Sum will produce. Take 10 
from the Thickneſs, and g will remain: Then | 
look in (Ne. 66.) for the Decimal of 9 Inches, 
and the Sum of IT hickneſs will ſtand thus, 


2.45, which multiply by the given Number, 
gives the Sum requir'd. 
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The beste Table ſhews the ſeveral . 


cimals in a Stone-Wall of 24 Inches thick, 
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I Le 34604 Feet of Stone-Wall 103 Inches 

thick be given; to know how many Feet of 24 
Inch-Wall that Sum will produce: Firſt, ſee hom 
many 24's in 103, ſay 4 and 7 Inches remains. 
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Then look into (Ne. 68.) for the Decimal of 7 
Inches, and the Sum of Thickneſs will ſtand 


thus, 4.29, which multiply by the given Num- 


ber, their Product is the Sum required. 
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Feet requir'd 148451.16 


Again, let 462 3 Feet of Stone- Wall 17 In- 
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of 24 Inch-Wall it will produce: Look in 


(No. 68.) for the Decimal of 17 Inches, which 


multiply by the given Feet, their Product is the 
Sum requir'd. 
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Feet requir d 32361 


Of DuoDECIMALS. 
The only Uſe of this Rule is to throw In- 


ings, and 1s generally uſed by Maſter-Builders 
and Meaſurers 1 in ſquaring their ſeveral Dimen- 
lions, 


ches and Parts into Feet, and Pence into Shil- 
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3 and judg'd by moſt to be the beft Me- 
thod for that Purpoſe. | 

The Denominator, or Unit, in this Rule, 1 is di- 
vided into 12's, which repreſent the Inches and 
Parts in a Foot, or Pence and Parts in-a Shil- 


ling, divided into a Foot or Shilling, and dimi- 


niſhes by that Number till it brings the Sum 
to a Period, which cannot be done by Dect- 
mals of 10's, except the Numbers bear a Pro- 
portion to the 4ths of a 100. 

Obſerve, 1 ſuperficial Foot contains 12 Long 


Inches, 1 Long Inch 12 Short Inches, 1 Short 


Inch 1s divided into 12 Parts, 1 of thofe 12 in- 
to 12 Parts, and ſo on till there-is no Remainder, 
See the following Example, which ſhews the 
Value of every Place of Figures to the 1728th 


Part of a ſuperficial Inch. 
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AppaTION of DUODECIMALS: 


Stop at 12's in all the Parts, and at 10's in 
the Feet: This muſt be obſerved as a general 


Rule in all Sums work'd by Duodecimals. 
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$UBSTRACTION off Poopzcnekie. 


Obſerve to place. the Sum of the. greateſt 
Value in the upper Line, and Pine Cyphers 
where there are no Parts.” 

To ſubſtract Shillings, Pence and d Farthings 
from Shilling; and Pence. r 
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N. B. Obſerbe uns Generils Rule i in al Money 
Sums work' d by Dnodecimals, to ſet in the 
Place of 2ds the Figure 3 for a Farthing, 6 for 
a Half. penny; and 9 for three Farthings; be- a 
cauſe they are ſo many 12's. of a Penny: The 
ſame Sum will afiſwer- for ſo muy Feet and 
Parts. 1 
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; 


— 


144's of Short Inches £ 
1728's of Short Inches 8 


Say, 10 from 14 and 4 remains; carry : to 3 
is 4, from 6 and 2 remains; 9 from 12 and 3 
remains; carry one to 6 is 7, from 7 and o re- 
mains; 5 from 11 and 6 remains; 3 from 10 
and 7 remains; carry 1 to 2 is 3, from g and 
6 remains. . VVV 
To ſubſtract Feet and Parts from Feet. 
Feet Parts 1 zds 3d 4ths V3} 83 
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Sey, 11 | 
o and 1b a 0 ; from 1 
and 1 remains; carry 1 15 2. 8, oe 12 and 
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| remains; carry 1 tg is 10, from 17 and 2 re- 
mains; carry 1 to 2 183, from 10 and 7 remains; | 


ny from 9 and 8 remains. 1 
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MULTIPLICATION of Boovzchigss: 


This Rule is call'd by ſome Croſs Multipli- 
cation, becauſe the Parts are work'd by the Fe ect 
croſs-ways. There are two Methods of work- 
ing theſe Dimenſions, and both are uſeful to be 
known (which I ſhall ſhew in the following Ex- 
amples ;) but the moſt ready for large Pimen- 
ſions, is that done by the Rule of Practice, 
which is a Kind of Diviſion mixed. with Multi- 


plication z but /before a Learner -proceeds, he 


muſt be acquainted with the equal Parts of 12, 
as followeth. 2 


. 8 „ 5 _ 
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2 ＋ : : 
Equal Parts of 3 is 4 a Foot or Shilling 
5 E „ 
3 


Theſe are equal Parts, 1 the following are 
odd Numbers, which muſt be taken in Pieces 
thus: Take 4 which 1 is equal to 3. from 5 and 1 
remains equal to 23 again, rake 6 equal to 4 
from 7 and 1 remains equal to 5 ; again, take 


4 equal to + from 8 and the ſame remains; again, 


take 6 equal to ⁊ from q and 3 remains equal to 
4 again, take 6 equal to z from 10 and 4 re- 
003 | mains 
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mains equal to 4:3 again, 11 cannot be E at 

twice, but muſt be divided into three Parts, ral 
6 equal to: and g; remains, rhen take 4 equal to 
+ and 1 remains equal to ; but 9 and 13 
may be work' d a ſhorter Way, as I ſhall hem 
in the proper Examples. | 
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N. B. I ſhall fer an Example of every Nüm⸗ 
ber of Inches in a Foot, in order to ſhew the 
Work more diſtinct for che Benefit of Learners; 
and begin with 2, 3, and ſo proceed. 7 

To know the Content of 8 ho 3 Inches, by 
5 Feet 2 Inches. | | 
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Firſt; multiply Feet by Feet, then 5 Feet by 
3 Inches, becauſe 3˙ĩs z of 12, ſay the 4˙8 in 8 
is 1 Foot and remains equal to 3 Long Inches; 
then 8 Feet by 2 2 Inches, becauſe 2 is 8 of 12, 
ſay the 6's in 8 is 1 Foot and 2 remains equal to 
4 Long Inches: then multiply Inches by Inches, 
ſay twice 3 is 6 Short Inches, where the Product 
of Inches by Inches amounts to 12 or upwards, 
the 12's are Long Inches, and the Remainder is 
Short Inches. This Rule is demonſtrated by 
the following double Scale of Feet and Inches, 
which is adapted to the Example. | 
A double Scale 3 the foregoing 
Example. 
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e ſee N ?, 80.) The Number 
of Feet are 40, becauſe the Side A contains 5 
Feet, the Side B contains 5 Places of 3 Long 
Inches equal to 1 Foot 3 Long Inches; again, 
becauſe the Side C contains 8 Feet, the Side D 
contains 8 Places of 2 Long Inches equal to 1 
Foot, 4 Long Inches; this proves the Neceſſity 
of working croſs-ways, the Corner E is 6 Short 
Inches, which would be loſt if Inches be not 
multiplied by Inches. | 
As 


1 5 n { " 
As I ſaid before in the e Age Mol. 
| tiplication, that there were two Methods of work< 
ing this Rule, which I ſhall ſnew by the two fol- 
lowing Examples; and, I think, the latter is 
beſt adapted for ſmall Dimenſions, where the 
Multiplication can be done by Heae. 
To work 8 Feet 3 Inches, by 5 Feet 2 Inches, 
by ve eee en of 12 8. 2 = 
5 2 88 
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Say, twice 3 is 6, and twice 8 is 16, a 4 and 
carry 1; again 5 times 3 is 15 a fand cum I, 
and ; times 8 is 40 and 1 is 41. 


* 

N. B. Obſerve this general Rule, to ſet the 
Place of Feet in the [th 3 under the 
laſt Figure to the Right Multiplicand, | 
which gives every Number i — 5 proper — | 

T his is an excellent Rule for meaſuring ſmall 
Dimenſions, both ſuperficial and ſolid, as Mar- 
ble Slabs, Blocks, Sc. of which 1 ſhall ſet. 
down ſome few Examples, before 1 proceed 
with the Rule of Practice. 


1 FOLEY PREY Sa - 


To know the Content of 6 Feet 3 Inches and. 
z, by #1 Feet 7 Inches and . 
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„ Say, 3 times 6 is 18, a 6 40d carry i 15 and 3 
times 3 is 9 and 1 is 10, and 3 times 6 is 18 2 6 
. and carry 1; then 7 times 6 is 42 a6 and carry 3, 
and 7 times 3 is 2 and 3 is 24 an o and cacry 
5 2, and 7 times 6 is 42 and 2 is 44 an 8 and 
carry 33! again 4 times 6. is 24an o and carry 2, 
| and 4 times 3 is 12 and 2 is 14 a 2 and carry I, 
; and 4 times 6 is 24 and 1 is 25, 
. To know the Content of - 4 Het 9 Inches, by | 
f 10 Inches and 3. 
5 49 < Multipliean and 
4 O-10 * 6 Multiplicator 
35! 20 — | , 
(N®.83;) ys, o +28 6 .-- 
— — AS 
4 — FJ. 107 6 © 25 ; 
Q 5 Say, 
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5 Say, 6 times 9 is 84 a 6 and carry 4, d 
times 4 is 24 and 4 is 28 2 4 and carry 2; then 


10 Times ꝗ is go a 6 and carry 7, and 10 times | 
= 4is40and7is 47. a 11 and nz. LE 
= To know the Content of 7 Feet 0 Inches | 
and 4, by 2 of an Inch. . | 
og, Mlultiplicand ( 
o 0 9 Multiplicator 
E 
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To know the Conterit of 12 2 Feer, by. 71 Ins 
ches and. at 
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To know the Content Fe" & Feet 4 
Inches and 4 long, 4 Feet 5 Inches and $ wide, +: 
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N. B. The Great Inch is 144 cube mt IF 
and the Long Inch is 12 ditto. _ { 
The two laſt Figures to the Right, in the =_— 
ſuperficial Content, may be thrown away be- 
_— ſmall Value, but was work'd in the Ex- "= 
; -_ | 
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ample, to ſhew that us, Rule brings. all Dimen- 
ſions to a Period, 41 
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0 know the Content of 3 Feet I Inch, by. 
16 Feet 2 Inches. - 
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Firſt, Multiply Inches by Inches; ſay, twice I 
is 2 Short Inches; then 2 Inches by 31 Feet, 
becauſe 2 is + of a Foot, ſay the 6's in 31 is 
5 Feet and 1 remains equal to 2 Long Inches: 
then 15 Feet by 1 Inch, becauſe 1 Inch is & of 
a Foot, ſay the 12's in 15 is 1 Foot and 3 Long 
Inches remains, then multiply Feet by — 
To know the Content of as Feet 3 Inches, 


by 39 Feet 4 Inches, 
(Ne 88.) 


by 429 Feet 6 Inches. 
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Multiply Inches by Inches, ſay 4 times 3 is 
12 equal to 1 Long Inch, then 76 Feet by 4 
Inches, becauſe 4 Inches is 4 of a Foot, ſay the 
3'sin 7 is 2, and the 3's in 16 is 5 Feet and 1 re- g 
mains equal to 4 Long Inches; then 39 Feet 
by 3 Inches, becauſe 3 Inches is 4 of a Foot, 
ſay the 4's in 39 is 9 Feet and 3 remains equal 
to 9 Long Inches ; then multiply Feet by Feet. 
To know the Content of 764 Feet. 5 Inches 
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El &. ere er 4 Se. Am T O | 1 
M.ultiply Inches by Iaches, ſay 6 times 5 is 
30, equal to 2 Long Inches and 6 Short ones 
remain; then 764 Feet by 6 Inches, becauſe 


6 Inches is 4 a Foot,. fay the 2 of 7 1s 3, the Z 


of 16 is 8, and thez of 4 is 2 and o remains; 
then 429 Feet by 5 3 becauſe 5 is no 
_ Part of a Foot: Work by 4, that being + 
of a Foot, ſay the 3's in 4 is 1, the g's in 12 is 
4, and the 3's in 9 is 3; then by 1 Inch, ſay, 


the 12's in 42 is 3, the 12's in 69 is 5 and 9 


Long Inches remain; then multiply Feet by 


Feet. 


To know the 9 of 94 Feet Inches, 
by 5 Feet 8 Inches. | xt 
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Multiply Inches by Inches; ſay 8 times 7 is 


56, the 12's in 56 is 4 Long Inches, and 8 
Short ones remain; then 94 Feet by 8 Inches, 
becauſe 8 is no equal Part of 12; work by 4 


twice repeated, ſay the 3's in 9 is 3, the 3's in 
4 is 1 and 1 remains equal to 4 Long Inches; 
ſo again, then 83 Feet by 7 Inches, becauſe FL: 


is 
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e „ Sc. Improvid. 61 
is no equal Part of 12, work by 6, Pr... 
8 is 4, the z of 3 is 13 and + remains equal to | 
6 Long Inches; then by 1, ſay the 12's in 83'18 

6 and 11 Long Inches remain; then multiply 
Feet by Feet, 8 
To know the Content 4 37 Feet 9 Inches, 
by 23 Feet 10 Inches. 
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Say, 10 times 9 is go, tlie 12's in go is 7 20 
Long Inches and 6 ſhort ones remain; then 37. f 
Feet by 10 Inches, becauſe 10 is no equal Part 
of 12, work by 6 and 4: Say, the 2 of 3 is 1, 
the 1 of 17 is 8 and 3 remains equal to 6 Long 
Inches; ; then. by 4, fay, the 3's in 3 is 1, the 

3's in 7 is 2 and i remains equal to 4 Long In- 
ches; then 23 Feet by 9 Inches, becauſe 9 is 
no equal Part of 12, work by 6 and 3, ſay, the 

| 3of 2 is 1, the z of 3 is 1 and + remains equal 
to 6 Long Inches; then by 3, ſay, the 4's in, 

23 is 5 and 3 remains equal to 9 Long Inches: 
Or thus; ſay, the 3 of 23 Feet is 17 and 6 
Long 
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Long Inches, and the # of 11 Feet 6 Long 10 | 
Feng is 5 Feet 9 Long Inches, becauſe 3 is the 
of 6, therefore its Product muſt be ſo in Pro- 


Portion: then multiply Feet by Feet. 
To know the Content of 32 Feet 11 Inches 


by 18 Feet. 


WW 
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Work 18 Feet by 11 Inches, becauſe 11 is 


no equal Part of 12, work by 6, 4 and I, ſay, 
the z of 18 is 9; then by 45 ſay the 3's in 18 
is 6; then by 1, ſay the 12's in 18 is 1 and 6 
Long Inches remains: Or thus ; take 18 Inches 
from 18 Feet, and 16 Feet 6 Long Inches re- 


main for the Content; then multiply Feet by 


Feet. 


To know by the Rule of Practice the Con- 


tent of 16 Foot 3 Inches and 3, by 14 Foot 7 In- 
ches and 4. 


Firſt, Obſerve Parts of Inches by Parts of In- 
ches, the 12's are 12's of Short Inches, and the 


Remainders are 144's of Short Inches; Parts of 


Inches by Inches, the 12's are Short Inches, and 


the Remainder is 12's of Short Inches ; Parts of 


Inches by Feet, the 12's are Long Inches, and 
the Remainder 1s Short Inches 3 again, Inches 
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by nk the 12's are 2 Inches and the 
Remainder is Short Inches; again, Inches by 
Feet, the 12's are Feet and the eee is 
Long Inches. See tha e rn 
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Short Inehes „, 


Long Inches 
12's of Short Inches 


N. B. Carry on the Work as the croſs Lines 
direct; begin with ads by 2ds, ſay, 3 3 times 6 is 18 


equal to & ref a Short Inch, and 142 745 of the ſame; 
then 


then 2ds 


of 7 is 3 Short Inches and £& ; then Inches 
Inches, ſay 7 times 3 is 21 equal to 1 Long 
Inch and 9 Short Inches; then 16 Feet by 7 
Inches, ſay the z of 16 is 8, and the 12 in 16 
is 1 Foot 4 Long Inches; "then 14 Feet by 6 
Seconds, 4 the 1 of 14 is 7 Long Inches 


then 14 Feet by 3 Inches, ſay the 4's in 14 1s 3 
Feet and 2 remains equal to 6 Long Inches; 


then multiply Feet by Feet. 


* To know the ſolid Content of : a Piece of N 


Timber 25 Feet long, Scantling 1 Foot 3 In- 
ches, by 1 Foot 2 Inches. | 
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Say, twice 3 is 6, and twice 1 is 2, then 


once 3 is 3, and once 1 is 1; again by. the 
Length 25 Feet, ſay the 2 of 25 is 12 e- 
qual to 1 Foot, and 6 Long Inches remain 
equal to ; a Great Inch or 72 Cube Inches; then 
25 Feet by 5 Inches, ſay the 3's in 25 is 8 Feet 


by Pattsy ſay 4 times 3 is 2 12 of «Shay | 
Inch; then Feet by 2ds, ſay the 4's in 16 ares | 
Long Inches; then Inches by Parts, ſay the? 
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Say, 5 times 5 is 25 a 1 and carry 2, and 5 | 
times I is 5 and 2 is 7; then once 5 once 1 
Athen 6 times 1 is 6 and 6 times 0 is o, and 6 
times 2 is 12 a o and carry 13 again, 31 by 1, 
the 12's in 31 is 2 Great Inches and 7 Long In- 
ches remains ; then Feet by. Feet, 
See the: fame Dimenſion the 'common Way. 
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Firſt, multiply Inches by Inches; ſay, the % 
4 is 23 then 33 Feet by 6 Inches, ſay the + f 
z is 1, the 2 of 13 is 6 and 6 Long Inches re- 
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x 9 is 4 and 6 Great Inches remains; 
i the + of 424 Feet 6 is 212 Feet 3 Inches; 
then Feet by Feet, and divide by 27 for Cube 
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Obſerve this Rule in che Meaſurement of all 

Angles: Multiply the whole Baſe by f the Per- 

ndicular, or tt 7 abote Perpendicul, r by the 
aſe. See the following P tion. 
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See Fig. (Ne. 9.) The Line EF is equal 
- and parallel to the Baſe AB, and cuts the Per- 
pendicular CD in the Middle at I, becauſe the 
Angle CIG is equal to the Angle G EA, and 
the Angle CIH to the Angle HF BI cherefore ; 
the Parallelogram AEFBis equal to the Angle 
ACB, which proves the whole Baſe by % _— 
Perpendicular to be the true Meaſure of the gi- 
yen Angle AC B; again, the Perpendicular ED i 
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| cuts the whole Angle and Baſe in the Middle, | 
and the Line BK is equal and parallel to CD., 5 
and the Angle CK B is equal to the Angle 
BDC or CDA, and the Parallelogram, CKBD 
muſt be equal to the given Angle A CB; which 


' alſo proves that the whole Perpendicular, by“ 


the Baſe, gives the true Meaſure of the given? + 1 


1 Angle A CB. 
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4-4 Obſerve this general Rule: Multiply * tbe 
1* WH Circumference by » the Diameter, or ho whole "= 
: WH Circumference by 3; of the Diameter. Demon... 
8 ſtration: A Circle contains an infinite Number 
of Angles tending to the Center, whoſe Baſe is 
3 the Circumference, and + the Diameter their 
FE Perpendicular. +6 
See (Ne, x02, 3 Becauſe the cc B 
is their Baſe, and AB ; of the Diameter is 1 
. their Perpendicular CB, the whole Circumfe- 
rence multiplied by 4 of the 3 pony to 
be the Meaſure of the Circle; again, i the Cir- 
cumference or Baſe B multiplied by CB, the 
whole Perpendicular or = Diameter proves, alſo, 
that i the Circumference, by ꝭ the Diameter gives 
the ſame Content or Meaſure. See (Ne. 99.) 
for the Demonſtration of Angles. | 
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: 1 which i in common Practice i is, As the 
Diameter 7 is to 22 the Circumference, ſo is the 


given Diameter to the required Circumferente; 
: and it muſt be obſerved, that the Length of | 


— Curves, and moſt other mathematical : Proper; 
tions cannot ſo well be found by Duodecimals 


as by Decimals of 10's; therefore I ſhall exe- 
cute moſt of the following Examples by the lar J 


ter Rule. 
Let the Diameter of a Circle be 14 F ect; to 


koow the Circumference, work by the Rule of 
3, ſay as 7 is to 22, ſo is 14 the given Diameter 


to the Circumference required.  . 
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To know the Content of a Circle whoſe Di- | 


ameter is * Feet. ; 
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Let the Diameter be the ſame as above» 
ſquare the Diameter and multiply the Product 

11 and divide by 14, the Quotient is the 
Content of the Circle require. 
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111 may e alk'd from 8 theſe Prop 


tions dee ? Anſwer, The Content of the 


Circle is to the Square of the Diameter, as 11 
is to 14. For Example, a Square whoſe Sides are 
14 contains 196, and a Circle whoſe Diameter 
is 14 contains 154, as in the foregoing Example, 
which to prove, divide the two Contents each 
by 14, the Quotient of the former will be 14, 
and the Quotient of the latter 11. See the "WP 
following Examples. Fake © 
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Theſe aa ſhow 0 1 Daten wa the 
Numbers 11 and 143 but the Reaſon of their 
Application is thus, The Content of thę Dia- 
meters Square, See (No. 107.) is ſuppoſed to be 
divided into 14 equal Parts, and the Content of 
the Circle inſcribed therein is equal to 11 -” 
thoſe Parts; therefore the Content of the Square 
is multiplied by 11, and divided by 14 to give + 
the Value of the 11 Parts contained in the Cir- - ' 
cle. The Reaſon of this Rule. Dm be account- | 
ed for in this plain Manner. Suppoſe 45 l. was 
to be divided into 9 Parts,-and 6 of tho e Parts - 3 
were requir'd? It's known by Head, ? of 45 is 1 
30; however, multiply 45 by 6, and divide by 
9, the * is 30. See the following os 
Work ON he 
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To find the Content of a Circle by e 1 
the Diameter, and multiplying its Froduct Fi 
the 8 Decimal 76 I the Diameter be 14. 
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To find the Diameter of a Circle, whoſe 
Area ſhall contain a given Number, let 154 be 
the ſuppoſed Area, which multiply by 14 and 
divide by 11, the ſquare Root of the Quotient 
is the Diameter required. 
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| x B. This * except extrating the Root 7 


is no other than (Ne. 106. 9 reverſed. 


of the Square, ROOT. 
The Square Root is ſomewhat more diffcule 


to be underſtood than other common Rules ; but 
is of ſo excellent Uſe in many Things, that a 
Perſon cannot make any material Progreſs in the 


Mathematicks (nor with Juſtice call himſelf a pro- 


per Meaſurer) without a_ perfect Knowledge 


thereof. It is work'd in ſome Meaſure like Di- 


viſion, and conſiſts of Diviſor, Dividend and il 
Quotient (the latter is the Root.) Obſerve this 


general Rule in all the whole Numbers of the 
Dividend, when they are even in Number of 
Places; begin with 2 Figures and ſo continue, 
but if they are odd as in (Ne. 114.) begin with 


the firſt to the Left, and bring down the other 


* 


by two Places of Figures to every Period. See 


(N®, 114.) Begin with 1 to the Left, ſay the 


Square of 1 is 1 Place, 1 in the Quotient and 1 
in the Diviſor, and ſay once 1 is 1 from 1 and 


o remains, make a Dot over 1 to denote it has 


been work' d; then bring down 96 and double 


the firſt Diviſor 1, which bring down to a ſe- 
cond Diviſor, and mind to leave Room to the 


SY | Right 


Mike of Hi new > Dein for another Figun 1 f 
then conſider how many 2 in, ſay 4, ſet 4 
in the Quotient and 4 in the Diviſor, and mul- 
tiply as in Diviſion; ſay 4 times 4 is 16 a 6 and 
carry. 1, and 4 times 2 is 8 and 1 is 9; then 
ſubſtract 96 from 96 and o remains; the Root 
is 14 without any Remainder. 

Suppoſe a cylindrical Veſſel was to be made! 
25 Inches deep, and to contain 84973 Cube In- 
ches, it is required to know the Diameter? Firſt, 
divide the given Number of Inches by 25, and 
multiply the Quotient by 14, and divide by 11, 
the Square Root of the laſt be. ed is on Dia- 
meter required. 
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The required Diameter is 65 Inches, and 
bf an Inch. | 
Now prove the Work by multiplying the 

Root in itſelf, and adding the Remainder : If the 
Work is right, the Product will be equal to the 
Quotient, and the 4 Cyphers which were ay 


in carrying on the Work, 


(No. 1 * | 
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? 4 
RE Number is 6; for . in * 2 
6 in the Diviſor, and multi 
6 times 6 is 36 from 43 
bring down 25 to 7 and double 4 e firſ 
Diviſor, and bring it down to the 8 — Divi- 
ſor, and obſerve as before caution'd in (Ns. 1 * 
to leave Room for a Fi igure to be added on the 
Right, becauſe as yet, there is only 12 ſup- 
poſed to be in the ſecond Pivyſor; then confi- 
der how many 12's in 22 perhaps, it may be 
thought to go 6 times; but by multiplying it is 
found 5, place 5 in the Quotient and g in the 


Diviſor, ſay 5 times 5 3s 25 à 6 and carry 2, 
and 5 times 2 is 10 an 


2 is 12 a2 and carry 1, IF 
and £4 times is” 


5800, 7h 6; from 725 and 
100 temains; make 4 Dot in the Quotient, bring 
down. The ei mals 893 then double the laſt 
e e igure 3 
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Figure of the ſecond Diviſor, and bring it down | 
to a third, which makes 130, the 7 is ſuppoſed 
to be as yet unknown; conſider how many 13's 
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in 100, or 130's in 1008, ſay 7, ſet 7 in the 
Diviſor and 7 in the Quotient, and multiply as 


in Diviſon, the Product is 9149 from 10089 
and 940 remains, to which bring down 81, 


double the laſt Figure of the third Divifor, and 


bring it down with the other Figures to a fourth 
Diviſor, which makes 1314, the 7 being ſups- | 
poſed as yet unknown ; then conſider how many 
times 13 in 94, or 131 in 940, ſay * 
tiply as before and the Product will be 92029, 
from 94081 and 2052 remains: Now the Divi- 


dend is all brought down, it may be carried as 


far as a Perſon pleaſes, by adding 2 Cyphers to 
every Remainder, and doubling the laſt Figure 


of each Diviſor. 


To extract the ſquare Root of 6985449. 
This being an odd Number of Figures, begin 
with the firſt to the Left. 1 


2)698 549902643. 09 


46) 298 
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(Ne. 119.) 2096 

5283) 15899 
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 52869);00000 Add 2 Cyphers 
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AnrrnmRTiex, & Impro 
Say, the ſquare Number in 
the Quotient and 2 in the Diviſor, and multi- 
ply as in Diviſion, ſay twice 2 is 4 from 6 and © 
2 remains, to which bring down 98; then double 
the firſt Diviſor and bring it down to a ſecond, 
and ſay, the 4's in 29 is 6, place 6 in the Quo- 
tient, and 6 in the Diviſor, and multiply as in 
Diviſion, the Product is 276 from 298 and 22 
remains, to which bring down 54, double the 
laſt Figure of the ſecond Diviſor, and bring it 
down to a third, the fourth being ſuppoſed not 
yet known; ſay the 52 in 225 is 4, place 5 in 
the Quotient and 5 in the Diviſor, and multi- 
ply as before, the Product is 2096 from 2254 
and 158 remains; to which bring down 99, 
double the laſt Figure of the third Diviſor, and 
bring them down to a fourth Diviſor, the 3 be- 
ing ſuppoſed not yet to be known; ſay the 52's 
in 185 is 3, place 3 in the Quotient and 3 in 
the Diviſor, and multiply as before, the Pro-' 
duct is 15849 from 15899 and 50 remains; 
add 2 Cyphers to the 50 and make a Dot in the 
uotient; then double the laft Figure of the 
fourth Diviſor, and bring it down to the fifth, 
the Diviſor 3286 is larger then the Dividend 
5000 ; becauſe there has been 2 Cyphers added: - 
thereto, and it does not exceect the Diviſor, add 
a Cypher to the Quotient, and two more to the 
Dividend, and by working as before the Figure 
g will be found, which add to the Quotient 
and Diviſor and multiply and ſubſtract as be- 
fore; and ſo you may continue by adding Cy- 
phers, but the ſecond or third Places of Deck _ 
mals is ſufficient for any practical Buſineſs. 
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* 17 . Impro d. 


To meaſure the Segment of a Cirele, whoſe | 
bs: : | e Cord:kineila 48 Inches, and its perpendis: 
t cular Height or Verſed Sine 12 Inches. Ses 
5 (N . 120) 1 | 44 


2. 


* 120.) UN —. MOGITE vs. © 2 
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g | 
; | 
2 b 
» 
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As the Meafurement of a Cnele is de meh 
-  firated by its Area, containing an infinite Num- 
ber of Angles tending to the Center, whoſe 
Cord or Baſe is the Circumference. See (No. 102.) 
for the ſame Cauſe the Area of the Sector AD | 
BE muſt be found; from which ſubſtract the 
Area of the Angle ABE, the Remainder is the 
Area of the Segment ADBA. | 
- Obſerve: Square AC, half the given N 
and divide its Content by the Verſed Sine CD, 
the Quotient is the Length of CF, to which add 
CD, their Sum is DF or GH. See the follow- 
ing Example 24 * 
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A nE Tick, 12 — Wis jap 35. þ 
8 32 . HFalf the Cord- Line s- 9 
8 to Ac A, 


120576005 Equal to Cp * 
48 12 Verſed Sine cD 


— — — 


96160 Diameter FD: or GH 
— 
o 


The Diameter of the whole Circle: being 
found, the next Line wanting is the Hypothe- | 
nuſe AD, ſquare AC and CD, and add the -7 
Products together; then extract the ſquare Root 
of their Sum, the Quotient is the Hypothe- 
nuſe. See the wh: Examples. | 

- Half the Cord. Line yi 1 

245 qual AC: : 1. 

(Ne. 122.) 55 bY — = 
A 


- 576; 7448 2 Produfts added 


720 Carried to No. EEE 
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528 4400 Add 2 Cyphers 
0 of 124. 544224 
5363) 77500 Add 2 cyphers 
1508 
53662) 151 100 Add 2 cyphen 
6 - 1202324 15 
ED 413776 Remains 
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Line AS. See the following Examples. 


286.832 Root or Cord AD 
| | 8 Given Number 
(Ne. 125.) 214.656 Product 
| 48.000 AB 


Given Number 307 66.6685. 552 Arch-Line ABD 
255-7 
156 


15 
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Next, multiply the Root laſt found by 8, 
then from the Product ſubſtract AB, the Cord 
of the Segment, and divide the Remainder by 
the Quotient is the Length of the Arch- 


and wc tos ws ont ant. 
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Now multi ly the Arch-Line ADB, by 3 
of the whole Diameter DF, the Product is the 

ſuperficial Content of the Sector. See the fol- 4 

lowing Example. . 

56.552 Aich. Line ADB | 

1 One Fourth of rb 


(No. 126.) 277 760 3 
. 2 IK 


ES 


— 


85 33-280 Superficial Contentof Seftor ADBE | 


Now meaſure the Angle of ABE, 4 b. 
ſtract the Content from that of the Sector A? 
BE, the Remainder is the Meaſure of the Seg- 
ment required; firſt conſider the whole Dia. 
meter FD is 60, its 1 DE is 30, from which 
ſubſtra& CD 12, and 18 remains for ok See 
the following * 


48 9 AB | 
(e. 127.) 9 Half the Verſed Sine CE. 


—— 


432 Content of Angle A BE 


us "ze 


; 333.28 Content of Sector ADBE 
(No. 128.) 4.32 o Content of Angle ABE 


401.28 Content f Segment ADB roquired 


N. B. The che Rule for Meaſuring the 
Segment of a Circle, is too tedious in common = ! 
Practice, and there are ſeveral other Methods 
adapted for that Purpoſe; in curious Marble, Cc. 
it's proper to meaſure to the . ee 
| whic 


7 


b bich may be done thus: See ae. Sd De- 
ſcribe the Sector ADBE, and find its ſuperficial 
Content; then take the Length of the Arch | 
by a Line, and proceed as in (Nod. 126, 127 and 
128 ;) but in groſs Materials, multiply the Cord 
or Baſe by 2 of the Verſed Sine or Perpendicu- 
lar, its Difference from Truth being of no ma- | 


| terial Value. 
Too find the ſuperficial Content of an Ellipfi 


or Oval, ſee (N®. 129.) which is a Circle with 


2. Ovals inſcribed "Rec of equal Diameters, 


but different Curves; the innermoſt may be calFd 


the mathematical Ellipſis, becauſe its two Dia- 


meters multiplied into each other, bears the 
ſame Proportion to its Area, as the Square of 


the Circle's Diameter does to its Area: The 


outward Curve is deſcribed by the Interſection / | 


of Lines, or by the Trammel, and ſometimes. 

a Line and Pins; but all,theſe make the ſame 
Curve and is quicker in the Hanches than the 
former, which makes a Difference 1 in the Mea- 
ſurement | 
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Anrenzerion,: "Ge, wan; i 4% 

To know the ſuperficial C8ntent of the in- 

un Ellipſis, let the tranſverſe Diameter AB be 

36, and the conjugate Diameter CD 18; mul- 
tiply the one into the other, and their Pro- 
duct by 11, and divide by 14, gives the Con- 
tent required. See the following Example and 


7 106.) 


36 Tranſverſe Diatbter AB 
18 Conjugate Diameter CD 


__ 21; 0 
(No. 1 30.) 648 | 
147728809 14 content id 
70 ˙— 
128 
y 126 


20 Add a Cypher 
14 0 


60 Adda Cypher 
1 


-0 


4 


0 this by a given Decimal. See the follow- 
ing Example and (N“. 111.) - OI. 
N | 26 


9 22 
2 — * - - 
9338.14 —_— 22 
, 4 : * 4 
% £*4 


309.1336 Content required 
Demonſtration. See the inward Ellipſis in 
(No. 129.) Becauſe the Circle AF BG is divided 
into equally diſtant parallel Lines, and the conju- 
gate Diameter of the Oval, is equal to half the 
Diameter FG of the Circle, and G D, DE, EC | 
and CF are equal, ſo is 1 to 1, 2 to 2, 3 to 3, 
and ſo on; therefore, the inward Oval muſt be 
equal to half the Circle, and bear the ſame Pro- 
portion to K e CP multiplied into each 
other, as the Circle does to the Square of its 
r. „ 
N. B. See the outſide Curve (N. 129.) I have 
meaſured ſeveral Sizes of theſe practical Ovals, 
and find their ſuperficial Content to be near & 
Part more than a mathematical Oval of the ſame 
Diameters ; therefore I think it the beſt Rule to 
meaſure them as ſuch, and add gg Part ofthe 
Product to itſelf; otherwiſe it will be ſo much 
leſs than its real Meaſure. —̃ 


2 70 


229 F the 

of a Globe: Multiply uhe — by the 
Diameter, the Product is the a e 
5 ed. Sn 

2 know the ſuperficial Contint of a Globe, 
1 eos Diameter | is 0 See the following E. 
4 ample. | 88705 
F irſt, F ind the Circumference. 
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(Ns. 133.) 47; Bi 20 Vieme ter ; 
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1 2 257. I 49. | Syperfcial Content required 


* 2 1 
- . * 


» 


- © 135216 n — 


hob Diameter -i 25 Inches. See the fol by” 
ing Example. 1 . £\ Ger 


Add a Cypher 


20 Add a Cypher 
14 


60 Add a Cypher 
86 
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75.428 Circumference 
24 Diameter 
(Ne. 135.) 301 712 
1308 56 


OY 


I 8 10.2 72 © Superficial content required | 
Demonſtra- 


- 


- 


— — 2 * 


291 


Demonſtration. See ( ſo, 136. b This Figure; 
proves the Face of a Globe to be equal to 4 
times the Area of a Circle of the ſame Diame- 
ter, ag is 24 Inches, and the Semi- Diameter 
AB is vided into 4 equal Parts at RT, an 
TB is ſubdivided by w, and wB- by 
dotted Lines are pe; ndicular from A. 
Quadrant, aB, which gives the ſeveral. 
for the Angle ADE. See the Angle ABC 
with its Diviſions, ſuppoſed to be drawn on, 


a the Circle or Baſe of. one of the S mi-Diame-, 
> | 2 5 | ters 
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the Line AE, ſeparate by their ſeveral Width, 


Elbe. which is eee over che A 


ABC, whoſe middle dotted Line A 4, is equal 


to the Curve of the Quadrant aB; becauſe AO | 


of the Angle ADE is 
aB, and OM equal to 5 and MK to cd, and 


equal to a# on the Curve 3 


K to de, and HE to ef, and FD to f By again, 


becauſe OP is equal to Qo and MN to RS, 


and KL to TV, "and Hf to WX, and FG to 
yr, and DE to BO; which proves the Angle 


ADE muſt be to the Angle ABC, as the ſus 
perficial Face of half the Globe is to its circu- 
lar Baſe, and by meaſuring every Diviſion on, 


which when added together produce 48, _ 
is double the Angle ABC, becauſe AB is 

and BC 1s 4, the latter cannot produce more tha. 
24, which proves half the ſuperficial Face of 


the Globe to be _ to twice its Baſe, conſe- 


quently the other Half muſt be equal -to the 


ſame ; but obſerve, the. more Diviſions the An- 


gles are divided into, the_nearer it is to Truth; 


becauſe, the Face of a Globe is made up of an 


infinite Number of Cireles, whoſe Axis is their | 


Center, therefore cannot be demonftrated to Per- 


fection, no more than the Circle can be He 


by its infinite Number of Angles ; yet they a 


fwer as near Truth as Men can deviſe, a, 


N. B. (No. 136.) gives the Lines for the Co- 


vering a Globe, or Nich with any of the uſual Ma- 
terials; and the Angles may be 6f any Size, 10 


they are divided in the ſame Proportion to each 
other; but obſerve to make true Joints by tack- 
ing in a Nail or Pin itt every Point of the Di- 


viſions, 


— 


viſions, ud i AMK HD, and bend a thin 


Rule ta touch them all at once, which will give 
the true curve Joint; ſo of AE, &c. 

To know the ſuperſicial Meaſure of the Crown 
of a Nich, take its whole Diameter acroſs. * 
Front, and find a Cirele proportionable thereto; 
its Area is equa to the ſuperficial Meaſure re- 


quired. aul Ta | 


Let the Haaren AB of the Nich, be 6 Feet. 
See (Ne. % ITS 
(Ns. 237.) . N 
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Feet bad. 2 1892 + I 27] 5 
1 Inches in Foot 


1 74 4 
» # w 4 


Long Inches 34260 be we 5 | | 


The Meaſure of the Nich is 28 Feet 3 Long 
Inches, and 7 of an Inch remains. 

Demonſtration. See (N“. 137.) Becauſe the : 
fuperficial Face of a Globe is 4 times more than 
the Area of a Circle of the fame Diameter, a 
Nich being 4 of a Globe; its ſuperficial” Face 
muſt be equal to the Area of one Circle of che 1 
fame Diameter. 

To find the ſaperfiia! Content of a Wall 40 
Feet long, in which are 6 different Heights at 
equal Diſtance to each other; to the ſingle 

Height of the two outfide Lines AB, and 
LM add double that of the inſide Lines CD, 
EF, GH, IK, and multiply half their Sum by 
one Space, the Product is the Content required. 
See * 140.) and the following ANNIE: 


A = mn 


(Ne. 140) 


70-6 Half Sum 


Feet 


* 


Demonſtration. The two outſide Lines KB, 


ind LM are ſet down ſingle, becauſe they each 


repreſent but one Side of a Space; but thoſe in 


the Middle each repreſents two; they are halved, 
becauſe all ſuperficial Planes which have two paral- 
lel Sides of unequal Lengths, are added together, 


and their Half is the true Mean to multiply by 


the Width, whoſe Product is the true ſuperfi- 
cial Content. is 319% 8703 
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Su a (4 the Wall wy 140) A. 8 ns 


| Heights (as is common) and they added — 5 


ther, and divided by 6 for a mean Pro 


to be multiplied by the Length for the < nt 


of the Wall. See how, this differs from the 6- 


ther Meaſure. Fest Inches 


AB 14-0 ; | 45. 
co. 12-0 9 
94 3 18 280 
(Ne. 142.) GH 15 ů 6 
IK 12-6 
LM 15 2 


6)85 - oct: Mean Height | 


(NF. 143.) 40 Length 4 


566.40 Content 
This Taft Example differs 2 Feet, and almoſt 


6 Inches from Truth, and the more unequal the 


" Heighits are the more it makes the Content. 
To 


EY Fn "oa 88 of 2 Plane Soi 
or Wall, whoſe Heights are unequal in Le 8 XD Y 
but equally ee e other; ee) 1 

and the following ne e 


£9 


Work this as Nos 140, and 141.) only with 

this Difference, ſet down twice the Line TV, 

becauſe there is an Angle withopt ; otherwiſe the 
Meaſure of that Angle will be loſt, 


— AB 10-09 
[CD 11-0 

| EF 821-0 
(Ne. 145.) GH 26-8 
IK 36=20 
Double 0 LM 25-4 N 4 
[NO 20-0 WR = 
| | =o 


4 i 
A 
Fo 
2 j 
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208 8 Sum 
I04 - 4 Half Sum 8 
6-0 Width of AC, Ec. 


520 © Content required 
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Fat as A AS oh to ee Ns different 0 Hep Sue 
of Walls, Sc. but as an Introduction of 4 
Method in the meaſuring the ſuperficial es 
of ſeveral Kinds of Convex and Concave Dimen- 
ſions; as in the following Example. be 
To find the ſuperficial Content of the Fain / 

| of a Globe's Frau. or (Concave. See 6 No. . 


* 


* * 1 1 gs L 
& 82 


neee 


(N'. 146.) 


Divide the Arch AI and BI into any Nude % 
ber of equal Parts, the more the truer the Work 
(for Reaſons laid down in the Demonſtrations of - 

(No. 136.) from whence draw ſtrait Lines, aa 
AB, CD, EF and GH, and meaſure their 1 : 
vera] Diameters as in this Example, which may 
be done in a Concave or Inſide of a Dome; but 
if the Dimenſion be a Convex, or Outſide of 4 
large Globe or Dome, c. it may be proper to 
erect Perpendiculars, as from A and B, from 
whence meaſure to the Diviſions as C and D. 
and ſubſtract them from the great Diameter A 
B, the Remainder is the Line CD; and ſo of 
the other Diviſions, when the Lengths of all the 
Diameters are known: Conſider the Rules laid 
down! in * 140 and 145.) then ſet down the 


ro 


which multiply by öne Diviſion on the Arch- 

line as AC, e. theit᷑ Product is the ſuperficial 

Content of the Fruſtum of a Globe or Con- 

cave, as required.. | 
See (Ne. 146. J and the following Example, 

1 Jeet Inches p 
single AB) 1725 i. OE 
Double EF 5 6 


EE 


——_—_—-----: 25 
1 3 Circumference 


G 470 . 


— . "29 


2 1 
a 2 1 
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nngle 1 of the een AB, and eviee. -M 
the Lengths of CP. EE and GH, and halve 
their Suk, then ſappoſe the half Sum of the 
Diameter to be the Diameter of one Circle, 
and find a Circumference ee thereto, 


o 
70 * Wi: 4 0 
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. * e 8 PE 
es n n 4 LPS. Bf 
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. 330.70 een ee . 
t CREE 2. 4 Diyifion 1 diy 
Ne. 148.1 99234 | 
; Fe 42 
165 390 
231546 


2495.07 3 54 Superficial Content required 


To find the ſuperficial Content of an Oni 
| Convex, or Concave Dome. See (No. 149.) 


LL — 
TE E140 


Divide the Curves AR -and BR into any 
Number of equal Parts, the more the better, 
and find the Diameters as in the foregoing Ex- 
ample ; then ſet down the Length of the Line 

AB ſingle, and all the other double, and halve 
their Sum, and find a Circumference propor- 
tionable thereto, which multiply by one of the 
Diviſions on the Curve as AC, their Product is 
the * Content required, 
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Divide the Curves AL and BM into any 
Number of equal Parts, 'as AC, CE, EG, GI, 
and IL; alſo, as BD, DF, FH, HK anal K 
M, and meaſure their ſeveral Diameters as re- 


preſented by the dotted Lines; then ſee (Nos, 
140, and 141) where the two outſide Lines are 


ſet down ſingle, for which Reaſon ſet down the 
Diameters A B and LM ſingle, and all the other 


ene of. the C Cons. 


N tended to be meaſured in this Dimenſion. = 


* 


double, and halve their Sum, which ſuppoſe to 


be the Diameter of a Circle; then find a Cir- 
cumference proportionable thereto, which mul- 
tiply by one of the Diviſions on the Curves as 
AC, their Product is the ſuperficial Content re- 
quired, 
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0 mT commands all flat Supe 2 
ſtrait · lined or curv d: where there ate no large An. 
i. or Curves between the Extents of the 
_ diſtant parallel Lines (as between B Por DF, Se, ; 
in No. 140.) becauſe it brings the whole Dimen- 
ſion into one Parallelogram, whoſe Length is 
proportionable to all the equal diſtant Lines, 
and its Width to one of the Diviſions; again, 
ſee (Ne. 146.) which is ſuppoſed to be the Fruſ- 
2 tum of a Globe or Concave, the Arch AIB is 
. its middle Section, which is the Segment ** a 
Circle, whoſe Meaſure may be ſhew'd by. £4 
ſame Rule. Thus, multiply the half Sum 1 105. 2 - 
by the Width 7.343 AC, their Product is the 
ſuperficial Content of the Segment AIB (and fo 
of the two following Sections Nos. 149 and 132 
and all other Curves.) But to return to the ſu- 
— Fon Meaſure of the Globe or Concave : The 
; If Sum 705.25 is ſuppoſed to be the Diame- 
ter of a Circle, whoſe Circumference is found 5 
Proportionable thereto, which is 330.78, and is 
the Length of a Parallelogram when multiplied 
by the Width 7.343 AC, the Product is the 
ſuperficial Content of the Fruſtum required; ; It 
may not be well underſtood by ſome, why the 
half Sum being made the Diameter of a Circle 
ſhould give a Circumference proportionable to 
the Length of a Parallelogram, which ſhall give 
the true Content required: For Example, ſee _ 
(No. 146.) and find the different Lengths for 
the 3 Parallelograms and Crown, which make 4 
Diameters of Circles, and find their ſeveral Cir- 
cumferences, which muſt be equal to that of 
the half Sum. = the TY Examples. 
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8.See (Me. 147. 


N. B. There is a ſmall Difference between 
the Circumference (No. 145. ) and this in (No. 198.) 
vhich is occaſioned by the Remainder of Deci- 
mals i in theſe laſt Examples. 1 

To take the Plan of a Piece of Ground, by 
- the Chain only, and caſt up the Meaſurement | 


A 


by Links. See (No. 159.) 


Obſerve to begin with the firſt Angle at 1 
and meaſure to A which is 524 Links; take that 


Number from the Scale; and draw the Line IA; 


then obſerve which is the next Point to make 
the Angle, (ſee H,) meaſure, AH, and take its 
Length from the Scale in your Compaſſes; wiſh 


one Poor in A ſtrike an Arch at Pleaſure to- 


wards the Point H ; then meaſure HI, and take 
the Length in your .Compaſles ; with one Foot 
in I, ſtrike an Arch to interſect the Arch at H, 

from whence draw the Lines HA and HI, and 
note down their Lengths on the Plan, as in this 
Example. Stand at A and let your Aſſiſtant 
hold a Staff upright oppoſite B, and direct him 
to move it in a Line with AC, and there ſtick 
it down and meaſure AC, which note down on a. 
By-Paper ; alſo, note down the Diſtance from A 
to the Staff and the Depth of the off:-ſet Meaſure 
CH, and note doyn its Length « on your By-Paper: 
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paſſes from A, interſect the Arch at C, 


whence * the Lines CH and C A, and ; 


note down their Lengths on the Plan, as in tie 
Example ; then take 220 Links from the Scale 
and ſet it from A on the Line towards C, from 


whence raiſe a Perpendicular to denote the Off. 
ſet, and ſet on 85 Links, from whence draw the 


Lines BA and BC; again; meaſure CD, and 
note down its Length on the By-Paper; alſo DTI, 


and do the ſame; then take 660 in your Com- 


paſſes from C, ſtrike an Arch at D, and take 


780 in your Compaſſes from H, interſect the 


Arch at D, from whence draw the Lines DC 
and DH, and note down their Lengths on the 
Plan as in the Example; then meaſure DF and 


FH, and note down their Lengths in the By-Pa- 


per; alſo take 700 and from D ſtrike an Arch 
at F; then take 653 and from H interſect the 
Arch at F, from whence draw the Lines FD 


and FH, and note down their Lengths on the 


Plan; then ſtand at F and let your Aſſiſtant 
hold a Staff upright oppoſite G, and direct him 
to ſet it in a Line with FH, and thete ſtick it 
down; then meaſure from F to the Staff, which 
proves 140, and from the Staff meaſure the 
Depth of the Off-ſet which is 80, note them both 
down in your By-Paper; then take 140, and 
ſet it from F on the Line towards H, from 
whence raiſe a Perpendicular to G, ſet on 80 


from the Staff towards G, and w the Lines 


F S and GH; again, meaſure DE and EF, and 
Ou 


> 
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then berieg: the two Lengths note oa take. ; 0 
478 in your Compaſſes, with one Foot H, ſtrike” - 
an Arch as at C; then take 412 in your Com- 5 
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note Abt thay Lengths the bikes 1 ; then take 


370, and from F ſtrike an Arch at E and take 


433, and from D interſect the Arch at E; draw 
the Lines ED and EF, and note down their 
Lengths on the Plan: Now the Angles are 


taken, let fall a Perpendicul r to the Baſe from 


every Point, and meaſure, their Lengths by the 
Scale on the Plan, and note them down as in 


the Example. : 
Caſt up the ſeveral Angles thus: Multiply 


their Baſe by = their Perpendicular, as demon- 


ſtrated by ( No. 99.) and obſerve where two An- 
gles have one Baſe, multiply that Baſe by half 


the Length of the two Perpendiculars, their 


Product gives the Content of both Angles in 
one Sum. See the following Examples. 
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DF 700 Baſe 
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1 he Content of (No. — is 7 "A no 
Roods, 35 Perch, and 2: remains. 
Obſerve, When the Dimenſions are d 
they produce ſquare Links, which are added all 
together in one Sum to throw them into Acres, 
5 Figures to the Right muſt be cut off, and all 
that remains to the Left are ſo many Acres; be- 
cauſe an Acre contains 100, ooo ſquare Links, 
therefore the 1 muſt be equal to an Acre; 
again, the Remainder is multiplied by 4, be- 
cauſe an Acre contains 4 Roods, therefore 5 Fi- 
gures to the Right are cut off, and thoſe to the 
Left are Roods; again, the ſecond Remainder 
is multiplied by 40, becauſe a Rood contains 
40 Perc b, cut off 5 Figures to the Right, and 
all thoſe to the Left are Perch, the Remainder 
is ſo many of 100,000 of a Perch, not worth 
farther Notice. 

To throw any given uber in Length of 
Chains and Links, into Feet by a given Deci- 
mal, provided the Links be according to the 
Statute of England, which are 25 to 16 Feet 6 
Inches. The Chain is generally made 4 Perch 
long equal to 66 Feet, and is divided into 100 
Links, each Link is 7.92 Inches. 7 

To know how many Feet in Length, is con- 
tain'd in 79 31 Links of Gunter” s Chain. 
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12 inches! in a root 


132 
66 
Inches 7 92 
1 4 Quarters in an Inch 
Quarters 3.68 


The Sum is 44517 Feet Inches and + 75 and 
122 of a Quarter of an Inch remains. 

To know how many Feet in Length 1s con- 
tain'd! in 999 Links of Gunter's Chain. 


| 999 Links 
(Ne. 16 3.) 66 Decimal 
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The Sum is 659) Feet 4 Inches, and 1 af 

a Quarter of an Inch. 

To prove the Decimal 66 Serchow many 
Feet is contained 3 in 100 Links of Gunter's * 


| Chain. 
art 100 Links | 
1 566 Decimal 1 
8 cet 4+ Proof becauſe 100 Links is 
Feen 00 5 n bY 


& 4 


To prove a Link of Gunter's Chain to be 
7.92 Inches, multiply the one Link by 25 Links, 
and divide by 12 Inches, the Quotient Nel be 
16 Feet 6 Inches, 

7.92 One Link 

2 '5 Links 
39 60 
(No. 165.) 158. 2 


120198. 8.00(16=6 Equal to 25 Links 
I2 


75 
72 
| 6 Inches 
To find the ſolid Content of a Pyramid g 


Feet ſquare at Baſe, and the ſame Altitude. 
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Multiply the Area of the Baſe by 4 of me Kl. 
titude, their Product is the Content ee 
See che following 5 Art 9993: þ 
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(e. 1660 py Product of Bae 1 
3 One Third of Altitude 


243 | Solid Content 1 


Demonſtration. See (No. 1 67. ) which proves | 
@ Pyramid to be equal to + of a Parallelopipe- - 
don or Cube, whoſe Ends and Length is equal 
to the 532m þ and Altitude of the e 
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This Figure is made up 4 9 Courſes of 1 
Foot high each: The upper Courſe A contains 4 
quarter Pyramids or 6 Inches Baſe equal to 5 of 
4 Foot e: The Courſe B contains 1 Cube 

Foot, 
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Foot, and 4 Wedges of 6 Inches Baſe equal to- 


1 Cube Foot, an | | 
Angles of 6 Inches Baſe equal to 4 of a Cube 
Foot, the Whole 2 Feet + : The Courſe C con- 
tains 4 Cube Feet and 8 Wedges equal to 2 
Feet, and 4 quarter Pyramids equal to + of a 
Foot, the Whole 6 Feet : The Courſe D con- 
tains 9 Cube Feet and 12 Wedges equal to 3 
Feet, and 4 quarter Pyramids equal to + of a 
Foot, the Whole 12 Feet 3: The Courſe E con- 
tains 16 Cube Feet and 16 Wedges equal to 4 

Cube Feet, and 4 quarter Pyramids equal to 
of a Foot, the Whole 20 Feet 3: The Courſe F 
contains 25 Cube Feet and-20 Wedges equal to 
5 Feet, and 4 quarter Pyramids equal to f of a2 
Foot, the Whole 30 Feet 3: The Courſe G con- 
tains 36 Cube Feet and 24 Wedges equal to 6 
Feet, and 4 quarter Pyramids in the Angles 
equal to g of a Foot, the Whole 42 Feet $: The 
Courſe H contains 49 Cube Feet and 28 Wedges 


4 quarter Pyramids at the 7 3 


equal to 7 Feet, and 4 quarter Pyramids equal | 
to $ of a Foot, the Whole 56 Feet'3: The , 


Courſe I contains 64 Cube Feet and 32 Wedges 
equal to 8 Feet, and 4 quarter Pyramids in the 
Angles equal to 3 of a Foot, the Whole 72 Feet 
3. See the Table in (Ne. 167.) which ſnews 
the whole Content of the Pyramid equal to 
(Ns. 1660 1121 14:24] ah gens 
To prove by Figures a Pyramid to be 3 of a 
Cube, whoſe Sides are equal to the Baſe and 
Altitude of the ſame. See (Nes. 166 and 167.) 
and the following Example. y 
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3) 7290243 Proof 


To know the ſolid Content of the Fruſtum 
of a Pyramid, 9 Feet ſquare at the greater Baſe, 
and 3 Feet ſquare at the leſſer Baſe, and its Al- 


titude 6 Feet. 
Obſerve, To the greater Side AB, add half 


the leſſer Side CD, multiply their Sum by the 
greater Side AB; again, to the leſſer Side CD, 
add half the greater Side AB, multiply their | 
Sum by the leſſer Side CD ; then add the Pro- 
=. ducts together, and multiply their Sum by 3 of 
the Altitude gives the Content required. See 
the following Example. 
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Or thus: Multiply the Side of the greater 


117.0 Sum 
2 
—— 


One zd of Altitude 


f 234 Content required 
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End AB, by the Side of the leſſer End CD, 
and add the Product to the Areas of both Ends. 
Sec the following Example. 
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(No. 170.) 


9 AB 

1 
22 Product | 

81 Area of AB © | 
ir Area of CD Wis cn 
27 Product of AB, 10-7 
117 Sum 2 
2 One 3d of Altitude 
234. Content required 
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: Or thus: Multiply the Areas of both Ends 
into each other, and extract the ſquare Root of 
their Product; then to the two Areas add the 
Root, and multiply their Sum by + of the Alti- 
tude, the Product is the Content required. See 
the following Example. N 1 


81 Area of AB 
9 Area of CD 


x 1 
png * 


2729027 Root 
3 
47)329 


Wy - 

81 Areaof AB 
5 9 Area of CD 

- (Ne. 171.) 27 Root 8 

Fa 117 Sum 1 5 
2 One Third of Altitude 


234 Content required 


For Demonſtration of the Truth of the three 
foregoing Rules, ſee (Ne. 172.) which is equal 
with the fix lower Courſes of (No. 167.) 


172. 
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See (Ne, 173. ) Whoſe - Top and Bottom are 
out of Proportion to each other. | 

To find its ſolid Content, multiply the Areas 
of the Top and Bottom into each other, and 
extract the ſquare Root of their Product; then 
to their two Areas add the Root, and multiply 
their Sum by 3 of the Altitude, the Product is 
the Content required, See . 173 and 174.) 
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216883) 766400 
ö 650649 
— mn 
| 115751 Remains 


WE 1400 Area ABHC 
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, Lefler EF 164 8 multi 
again, to the Leſſe 62 U F 


AB 20,. i by t 


the two Products together, and multi ly their 
Sum by 3. of the Alle. the Produtt is th 


Nie ing e ng 9 l 


Or thus: To the r AB 40, add half the 
by the Greater CB 35; 


o, add half the Greater 
Leſſer DE 28, add 


Content required. 
, Tos the een Example. 1 
30 EF. +3 2 
20 Half AB 5 I NETS 
1 2 9 51 
28 DE 
400 
100 
1400 Product 
A c 
15 Half EF 
55 Sum 1 
| 35 CB } 
(No. 175.) 175 * 
165 | 5 
„ 19256 Product 
13400 Product 
„„ 
9 One Third of Altitude + 
2 9925 Content required : 
© rp N. B. 
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N. B. There is a ſmall Difference of 5.1 13> 
in the two Contents, a Trifle in ſq large a Num- 
"ok - the Reaſon 1 1 Ae the Bottom and 

Top of the Object (No. 173.) are not - 
fa to each other; 1 where the la 
and are Squares or Oblongs, I would recom- 
mend the foregoing Rule (Ne. 175.) otherwiſe, 
if they differ in Proportion, or are angular or 
curved, the Rule laid down in (Ne. 174.) is 
more preferable. _ 
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To find 8 folid Content of a Wedge, whoſe | 
Side ACE, is parallel with the Side BDF, | 
multiply the bob. of the Heel by half the Al. 
titude, gives the ſolid Content. : 
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(Ne. 197.) 96 Area of Heel 75 
3 2 Half Altitude w 
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| See (No,. 176.) and obſerve the Croſs-lines: A | 
P and C F, which ſuppoſe to be ſaw d | 
the one is a Pyramid, and the other in the 


Form of a Reel, with 2 ſharp Edges at Right 
Angles. I have known ſuch like Bodies, whoſe Nj 
Meaſurement has been required in order to eſti - 


mate their Weight, when they have been in- 
tended to be caſt, in Metall. 
To know the ſolid Content of the Reel ; a 


ACEF. (See (No. 176.) multiply the one 


End by the other, and their Produtt by s of the 
Altitudes or Length, the Products is the ſolid 


's AC 


(Ne. 178.) 96 sum 
4 One Sixth of Length 


364 Content required 


Content required, 


Demonſtration. See (No. 0. 1 76.) which is a 
parallel Wedge, and 5 — equal to half 


a Parallelopipedon or Cube, whoſe Ends and 


Length is equal to its Baſe and Altitude; again 
conſider the: Pyramid ABCDF is equal to 3 of 
the Parallelopipedon or Cube, (which is proved 
by Ne. 167.) of which the whole Wedge is 


equal to half and the Pyramid muſt be equal to 


+ of the Wedge, and the Reel Piece ACEF, 
which remains equal to 2 of the ſame; and con- 
ſequently equal to half the Pyramid, and 4 of 


the Parallelopipedon or Cube, whoſe Ends and 


Length are equal to the Baſe and Altitude of 
the Wedge; therefore all Pieces which are cut 
to 
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to ſharp Edges, at right Angles to each nar 
ACEF, aa be: meaſured as (Ve. 178.) 
To know the ſolid Content of a Wedge 
| whoſe Sides are not parallel, ſee (Ne. 1 
Firſt, ſquare the Heel ABC D, and lap 79) 
by half * Akitude or Length EC, the. Pro- 
duct is the ſolid Content of ABCDGF; then 


multiply AC by EG, and their Product by +of 
the Altitude, the product is the ſolid Content 
of ACEG; add the two Products together, 
and theit Sum is the ſolid Content of ABCD 
EF * See the following Example. 


EE 42 'G OI 
i. 4 


(No. 179.) 


4 Half Altitude i 
72 Content of RDCOFO 
Ind. + 8 EG 
e . 40 
| 2 Sum 


. | 
ns: I One Sixth of Altitude 
i 1 Content of ACEG 
r 22 Content of ABCDFG 


120 Content required 18 
| r 


„ Meaſute A. BCD as Pyramid, and 
EFAC as a Reel Fiere, 1c produces the lame. 


5 + One Third of Altitude 
4T Content of AB CDF 


„ ++ + al 

$5, 3 AC 

ON”. ii}. Ws 
Ls : _2 One Sixth of Altitude 
72 Content of ACEF . 
48 Content of ABCDF 


146 Content required 


To know the ſolid Content of a double ta- 

- per'd Wedge. See (Ne. 182.) Firſt, meaſure I 
ABCDF as a Pyramid; then ACEF as aReel 
add their Products 22 ow MY 
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6 One 6thof Altitude 
224 Content of ACEF _ 
26 AB 
22 AC 
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572 Content of Baſe 


12 One Third of Altitude 
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658 64 Content of Pyramid 1 
924 Content of Reel Piece 


7788 Content of ABCDEF required 5 


To find the ſolid Content of a Globe or 
Sphere, multi ly the Diameter by the Circum- 
ference, and their Product by + of the Diame- 
ter, gives the Content required. See (Ne. 185.) 
which repreſents che Section of a Globe 42 Inches 
Diameter. 5 

Firſt find the Circumerence, 


(No. 1 84. | 
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f „ 3544 Superficial Content 
One 6th af Diameter 
83 38808 Solid Content 


Demonſtration. The Circumference multi- 


plied by the Diameter, is proved to produce the 


tuperficial Face of a Globe, by (N“. 135 and 
136.) again, becauſe the Body of a Globe con- 
tains an infinite Number of Pyramids pointing 
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a X a Globe, poo their krone is the Sn 
BP meter, + of which is the proportionable Num- 
13 _— to be multiplied, with the Area of N 5 
e their ſolid Content, | as proved by _ | 

and 167.) Therefore + of the Dia- F 
meter multiplied bo the ſuperficial Face of the 
Globe, muſt be the ſolid Content. 25 t 
To find the ſolid Content of a Globe be B | 
given Decimal, multiply the Cube, whoſe Sides — 
f 

| 


= 52» oa a... 4 


| 2 165 4 


are equal to the Diameter of the Globe by 
238094, their Product is the Content required. 
See (Ne. 185.) and the following Example. + 


| „ 
(Ne. 186.) — Diameter 
* = 

. 7055 

74088 Solid Content of cube 
2 238094 Given Decimal | 


59 2704 
a2 204 
1 [ 1481 76 
| 370440 | 
38807. ä Content required 
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M. B. 1 calculated this Decimal — = 
lowing Reaſons, becauſe the ſolid Content of 4 
Globe, is J of that of a Cylinder of the ſame 


Diameter and Height: Let it be 42 Inches as |} 


in the foregoing les. Obſerve, it is proy- 
ed, that the ſuperficial Face of a Globe is the 
Baſe of an infinite Number' of Pyramids eon- 

tain'd therein, and that its Area is 4 times more 
than the Area of a Circle of the ſame Diame- 


ter; for which Reaſon I throw the Face of the —_ 


Globe into one Circle, and i imagine to have an 
infinite Number of Pyramids placed thereon, 
whoſe Altitude is 21 Inches equal to the Semi- 
Diameter of the Globe ; then multiply the Area 
of that Circle by 7 Inches, it being 5 of the 
Altitude of thoſe imaginary Pyramids, the Pro- 
duct muſt be a Cylinder of 7 Inches high, whoſe 

ſolid Content is equal with the Globe; but its 
Area at the End, is 4 times more chan a Circle 
whoſe Diameter is 42 Inches; therefore, I di- 


vide the Area of the Cylinder's End into 4 Cir- 


cles, whoſe Diameters are each 42 Inches equal 
with that of the Globe, and ſet them one over 
the other, which makes a Cylinder of 28 In- 
ches high; then conſider what Part of 42 is 28, 
ſay 2, which proves a Globe to be + of a Cy- : 
linder of the ſame Diameter and Height, be- 

cauſe this of 28 Inches high is equal with the 
Globe in Solidity and Diameter, _ no more 
than + of its Height, - 

The next Thing to be conſidered i is to know, 
what Proportion a Cylinder of the ſame Height 
and Diameter bears to a Cube, whoſe Sides are 
_— to that and the Diameter of a Globe. See 
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24 of the Square, which Proportion the, Body 
of the Cylinder bears to the Cube; becauſe they. 


bear the ſame Proportion from one End to'the | 
other, for which Reaſon the Decimal of the 
Cylinder muſt be found. Say, as 14 is to 106, 6 
ſo is 11 to the Decimal of the en beer: 


the following Example. | "226808 
14=100=11 1 
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80 Add a Cypher 
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; the ſolid Content of a Globe 18 of that of a 
; Cylinder of the ſame Diameter "and - Height} — 
fſay, as 3 is to the Decimal of the 
i 2 to the Decimal of the 

lowing Example. ONE: 
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| ches in a Cube Foot, which multiply by the si- 
ven Decimal. (See No. 187.) Nett and 7 
the following — ft he 
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a | Cube of 12 Inches ſquare 
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ee ee eee Cylinder of che 


ſame Height and Diameter. Firſt, find the In- 
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+785 7 142 Given Decimal | 
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6912 5 
1728 
12096 
8640 
13824 5 
12096 5 


1357.7 141 376 Content required 


To know the Content of a Globe, whoſe 
Diameter is 12 Inches, by a given Decimal. See 


(Ne. 188.) for the Decimal. 
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To find the ſolid Content © the Fruſtum of 
a Globe. See AIB in (Ne. 191.) and obſerve 
that ABK is no Part of the Fruſtum ;. but is 


drawn in the Example to repreſent the Center, 
d compleat the Pyramids. e 
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Fu! Find the ſuperficial Conti of the Face, 
witch is already done in (Ne. 148.) then con- 
fider a Globe contains an infinite Number of 
Pyramids pointing to the Center, of which the 
| ſuperficial Face is the Baſe, and AK, IK and 
BK is the Altitude. Look in (No. 148. which 
gives the ſuperficial Face of the Fruſtum (Ne. 
146.) equal to (Ne. 191.) whoſe Content is 
2495-07354, which multiply b 1 of the Alti- 
” tude AK, IK or BK, the Pro uct is the Solid 

Content of Al BK, from which ſubſtract the 
Cone ABK; the Remainder i is the ſolid Con- 
tent of the Fruſtum A IB. See the mung | 
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1 "Cantentr in Cube Yards of a © 
Baſon for Water, whoſe Form contains the 
t Fruftum of an Oblong Pyramid; alſo, the 
Fruſtum of mY Cone and two Right-angled Tri- 
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